Membrane immunoisolation of a diffusion chamber for bioartificial pancreas.
Immunoisolation is a potentially important approach to transplanting islets without any immunosuppressive therapy. The concept of immunoisolation is outlined in systems in which the transplanted tissue is separated from the immune system of the host by an artificial barrier. We previously described a diffusion chamber as a bioartificial endocrine pancreas (Bio-AEP), which was constructed by placing pancreatic endocrine cells, trapped in a mixed matrix, in the center of a ring holder sandwiched between nucleopore membranes, which were shielded by silicone. This experiment was designed to evaluate a suitable pore size for the nucleopore membrane to ensure immunoisolation during xenoimplantation of the Bio-AEP in vitro and in vivo. A nucleopore membrane of pore size 0.1 microm or 0.2 microm was employed as the semipermeable membrane which provided a mechanical barrier between the endocrine pancreas graft and the host immune system. The protective effect of the Bio-AEP from humoral immunity was determined in vitro, using sensitized sheep erythrocytes (EAs). A complement protein did not destroy the cell membranes of the EAs in the diffusion chamber containing the mixed matrix with the nucleopore membrane of 0.1 microm pore size. In an in vivo experiment, 6 streptozotocin (STZ) induced diabetic rats were implanted with Bio-AEPs constructed with nucleopore membranes of pore size 0.1 microm and containing MIN6 cells in the mixed matrix. In the STZ diabetic rats with Bio-AEPs, a return to normoglycemia was observed up to 50 weeks after implantation without the use of any immunosuppressant. Also, the body weights of the rats gradually increased. During the observation, when the Bio-AEPs were removed from the STZ diabetic rats, the blood glucose immediately returned to preimplantation levels, and the body weights of the rats also decreased. The membranes of the Bio-AEPs removed from the STZ diabetic rats showed a very thin layer of fibroblastic cells on the outer surfaces. The results indicated that the Bio-AEP, in which pancreatic endocrine cells were trapped in a mixed matrix and with a 0.1 microm pore size membrane, should be useful for xenoimplantation into diabetic animals and may open a new field in the therapy of human diabetics.